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1 % 2 % 3 % 4 

  
12     - 0,00487 8 - 0,00448 
15 - 0,03345 34 - 0,04617 8,7    
18     -0,12241 5,6 - 0,12968 
20 -0,18679 0,9 - 0,18596 1,4   - 0,18853 
24     -0,19537 2,1 - 0,19963 
25 -0,15743 10,3 - 0,13114 8,1   - 0,14272 
27     0,11287 4 0,10847 
30 0,96670 0,1 0,96914 0,2 0,96991 0,2 0,96741 

  
12     -0,00565 12 - 0,00504 
15 -0,01138 4,4 - 0,01079 1   - 0,10908 
18     - 0,01529 3 - 0,01576 
20 - 0,01995 27 - 0,01462 0,1   - 0,01461 
24     0,01768 0,1 0,01769 
25 0,03911 8,7 0,03710 3   0,03598 
27     0,08792 0,1 0,08798 
30 0,19690 0,5 0,19726 0,3 0,19690 0,02 0,19785 

 

 
4 %.   

 

 

-

 2. 194.  
., 

, 1958. 370 .  
4. Brillouin L. Les tenseurs en mtcanique et en 

elasticite. Hfris: Vasson, 1938. 370 H. 
5. Murnaghan F.D. Finite deformation of an 

elastic solid. New York: Wiley, 1951. 140 H. 

69. 

-

259.  

- -
 

253- 266. 

II -124. 

 

 
70.  

 
  

130.  

 
40.  

-
 



                                                                                            

182 

Petrakov A.A.  
THE CALCULATION OF SPHERICAL SHELLS OF BIMODULUS NONLINEAR ELASTIC  
MATERIAL OF STEPPER METHOD USING THE MATRIX DIFFERENTIATION 
The paper presents nonlinear differential equations for shells of revolution of bimodulus nonlinear materials. 
Elastic constants for a material are determined from the six conditions, the first four of which Express the 
equality of strength of experimental and approximating diagrams in stretched and compressed zones under 
uniaxial stress and biaxial uniform tension and compression, the fifth equality of strength at the shift and the 
last equality is the limit of the deformation of experimental and approximating graphs in the compressed area. 
The solution of the resulting nonlinear differential equations is reduced by using the modified method of suc-
cessive loadings to the solution of linear differential equations. Linear differential equations are solved using 
the matrix differentiation. The resulting matrix of differentiation for an uneven step. Made a comparison of 
calculations using different matrices of differentiation and shows the best convergence in case of the use of 
matrix differentiation with nonuniform step. 
Keywords: shell of revolution, the bimodulus nonlinear material, the method of successive loading, matrix 
differentiation, nonuniform step. 
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